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Abstract @ Anodic regeneration of PCB etchant and cathodic deposition of copper using electrochemical method has been
studied. Cu(I)/Cu(Il) concentration ratio as a function of Cu(1) oxidation at the anode was measured from the potential
difference between platinum and Ag/AgCl/4AM KCl electrodes. Chlorine gas evolution was minimized by maintaining Cu( )
concentration above a specific concentration and using non-porous graphite electrode. Dendritic copper deposition was
observed at the cathode and the optimum conditions for Cu deposition was identified as the current density of 360
mA/cmz,and copper concentration of 12 g/l. Titanium was the most effective cathode material which showed a higher
current efficiency and copper recovery. The current efficiency decreased with increasing temperature, but the highest power
efficiency was achieved at 50C.
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Table 1. Possible Oxidation-Reduction Reactions on
Electrodes
No. electrode reaction E’(V vs.NHE)
1 Cu* — Cu** + e~ +0.153
2 anode 2C17 — Cly(g) + 2~ +1.360
3 2H,0 — 4H" + 0,(g) + 4e~ +1230
4 Cu* +e — Cu +0,521
5 Cu®* 4+ 2~ — Cu +0.337
6 Cu®t + e - Cu” +0.153
cathode 0, +4H +4e™ — 2H,0 +1.229
8 Cu®**+20H™ — Cu(OH),  chemical rxn
9 2H' + 2%~ — Hy(g) 0

Cu(1)9 4tslurs 4
2 9ol FRLE B
o] Fgo]e
o] F7t2E 95}

2.1, 2dl

N
X
offt
>
=2
ra,
d4 rle
o
e i
oxl
oX
2
N
Rl
2]
of
ot
tlo

4 oo

(L-ONe}
S o
lo

ol

b

o,
r}o

I

2

2
_a

rlu

=

- T
e}
a9

[ (T
X
K
g +
E 2
iR >
m - 2
Tess =
1o
2 o B
- we o
1o oo - oz
e 2
Hu
rlm
ko
e

rir
o
&

HjHof =

Ed Y Alze] AHEE CuCl, CuCl, - 2H,0, FAHS
134 A8k F3AA) Cu(1)9] 43}

of T ox o

off

A

5

oy

I
=2
qQu=

7

-

o

o u
rz

2

o=
= o
5

A
=z

5

o

437 Sfste, #4%9 Cu(1)9 w57}
=5 Cu(l), Cu(l9 2712ZHE 114 (w)o),
£ 120 g/7F IE% CuCl®} CuCly - 2H.0E AM
=9 FSHHAZ AHEI FAo) ]2 4M

2108 Ystoq gFHfEE AR 2
o Cu(1)& #7154 Fig. 1o] Jehd Az 7



H24 Az A PCB 4259 A4 2 T 3% 163

I—\ 15
—H—Fresh sample
060 —@— 1day
—A—3day
—+— 5day
H % 7day 414

0ss HZ0=ss ]

—

0.50 |-

045 - % ?:;:/
0.40 — ://

0 20 40 60 80 100

Cu™*/Cu” [wlo}

\\m
1
~
Aaels) oioads

Potential [V}

'Fig. 1. Calibration curves obtained from the po-
tential variation during the autooxidation

in air.

o Akast wgde) Asan ol GRe Jad
s7] Slskel A Az F 24 Aol Agegh

2.2. Hse| 72| o2 S HYE

AR AA Feo]2e) F2 L0001 HHAH H
THEE AT & Ae 44 HFAE ol 83te] &9
o HFE FAGoH, Cu(1)9] F& e8] &

A94 sHozry Ak EF, A Feoled
Cu(1)9 28y Cu(l)e % A

2.3, 72| 30| st S8 DFE
F=AX e Cu(l), Cu(l)e el st SEd5E

3|44 =(RDE)S ol&dtd T Ze

trolled levich 2} © 258 Fat¢iTH11].

1 1

_ 1
ip  nFAk{(E)C" T 0.620nFAC D75 T,

if(mA)E A%, nleg/mol)E& F+EARSE, kLcem/s)
B SR, Wemt/s)e B FAE, C'(moll])
buk&Ael Ao FElole ¥E  w(rad/s)= AR
o) A& zom, D(em’/s)E T AFolth Ao
A% 2o 0283 cm’) HEHFS AHgEon,
electrode rotatore= ¥¥ HOKUDO DENKOALS] HR-

¢

flr 4l e

L

1.Ag/AgCl reference electrode

7. KI solution
2.pPt 8. Multimeter

3.Graphite

4. Titanium

5.Water bath

6.Cation exchange membrane

9. Power supply
10. Thermometer
11. Water
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Table 3. Values of Kinetic Constant for Copper
Reduction on Titanium Electrode at 40C

Copper ion Potential [V] vs. SCE k (cm/s)
-0.49 2283 x 107 +0016
Cu(l)
-051 2591 X 107 +0015
-0.49 2173 x 10" +0.022
Cu(I)
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Table 4. Characteristics Of Graphite Anodes On
Chlorine Gas Evolution

Graphite

Non-porous Porous

Potential of anolyte [V]

451, 0.4267
(Pt vs. Ag/AgCl/aM KCD) 04515

Chlorine gas evolution [mg] 0 833
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